SpaCal — Light guide optimisation



 Absorber — Pb — xy sizes — 30.25x30.25 mm; z — 30 cm;

* 11x11 fibres — Polystyrene core (without impurities
PMMA cladding (without impurities) — In Xxy;
radius—1 mm core + 0.03 mm cladding;

e SIPM-PMT — z — 0.4 mm;

e Mirror — reflective index 1.0 — 80% +- 10%
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Winston Cone Fish Talil

G4VSolid® coneS = new G4Paraboloid G4VSolid* coneS = new G4Cons

(‘aPara”, 0.5"PLEX_depth,PMT_radius, (“aCone",0,PMT _radius,0, 0.5*sqrt(2)*(Iguide_edge-2.0*airGap) ,

0.5"sart(2)*(Iguide_edge-2.0*airGap)); 0.5"PLEX_depth,0.0 * deg,360.0* deg):









Efficiency - LG - PMMA - 2cm - base 18. mm
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Factor non-uniformity - LG - PMMA - 2cm - base 18. mm
Standard deviation: 0.150 Mean value: 0.638
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Efficiency - LG - PMMA - 3cm - base 18. mm

Factor non-uniformity - LG - PMMA - 3cm - base 18. mm

Standard deviation: 0.105 Mean value: 0.726
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Efficiency - LG - PMMA - 4cm - base 18. mm

Factor non-uniformity - LG - PMMA - 4cm - base 18. mm
Standard deviation: 0.101 Mean value: 0.706
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Efficiency - LG - PMMA - 5cm - base 18. mm

Factor non-uniformity - LG - PMMA - 5cm - base 18. mm
Standard deviation: 0.096 Mean value: 0.687
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Efficiency - LG - PMMA - 6¢cm - base 18. mm Factor non-uniformity - LG - PMMA - 6¢cm - base 18. mm

Standard deviation: 0.091 Mean value: 0.771
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Factor non-uniformity - LG - AIR - 2cm - base 18. mm

. ) A ] mm
Efficiency - LG - Air - 2cm - base 18 Standard deviation: 0.135 Mean value: 0.606
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Efficiency - LG - Air - 3cm - base 18. mm Factor non-uniformity - LG - AIR - 3cm - base 18. mm

Standard deviation: 0.126 Mean value: 0.718
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Efficiency - LG - Air - 4cm - base 18. mm Factor non-uniformity - LG - AIR - 4cm - base 18. mm
Standard deviation: 0.103 Mean value: 0.705
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Efficiency - LG - Air - 5cm - base 18. mm

0.4

0.35

0.3

0.25

0.15

0.05

_15 0
-15 -10 -5 0 5 10

15

10

-5

-10

-15

-15 -10 -5 0 S 10 15

Factor non-uniformity - LG - AIR - 5cm - base 18. mm
Standard deviation: 0.099 Mean value: 0.739
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Efficiency - LG - Air - 6cm - base 18. mm Factor non-uniformity - LG - AIR - 6cm - base 18. mm
Standard deviation: 0.094 Mean value: 0.623
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Efficiency - LG - PMMA - 2cm - base 8.9 mm Factor non-uniformity - LG - PMMA - 2cm - base 8.9 mm

Standard deviation: 0.198 Mean value: 0.318
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Efficiency - LG - PMMA - 3cm - base 8.9 mm Factor non-uniformity - LG - PMMA - 3cm - base 8.9 mm
Standard deviation: 0.169 Mean value: 0.486
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Efficiency - LG - PMMA - 4cm - base 8.9 mm Factor non-uniformity - LG - PMMA - 4cm - base 8.9 mm

Standard deviation: 0.138 Mean value: 0.610
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Efficiency - LG - PMMA - 5cm - base 8.9 mm Factor non-uniformity - LG - PMMA - 5¢m - base 8.9 mm
Standard deviation: 0.126 Mean value: 0.597
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Efficiency - LG - PMMA - 6¢cm - base 8.9 mm
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Mean value: 0.658
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Efficiency - LG - Air - 2cm - base 8.9 mm
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Factor non-uniformity - LG - AIR - 2cm - base 8.9 mm
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Efficiency - LG - Air - 3cm - base 8.9 mm
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Factor non-uniformity - LG - AIR - 3cm - base 8.9 mm
Standard deviation: 0.147 Mean value: 0.683
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Efficiency - LG - Air - 4cm - base 8.9 mm Factor non-uniformity - LG - AIR - 4cm - base 8.9 mm
Standard deviation: 0.118 Mean value: 0.613
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Efficiency - LG - Air - 5cm - base 8.9 mm
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Factor non-uniformity - LG - AIR - 5cm - base 8.9 mm
Standard deviation: 0.121
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Efficiency - LG - Air - 6cm - base 8.9 mm Factor non-uniformity - LG - AIR - 6cm - base 8.9 mm
Standard deviation: 0.124 Mean value: 0.605
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Factor non-uniformity - LG - PMMA - 2cm - base 8.9 mm

Efficiency - LG - PMMA - 2cm - base 8.9 mm
Standard deviation: 0.150 Mean value: 0.082
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Factor non-uniformity - LG - PMMA - 3cm - base 8.9 mm

Efficiency - LG - PMMA - 3cm - base 8.9 mm
Standard deviation: 0.229 Mean value: 0.264
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Efficiency - LG - PMMA - 4cm - base 8.9 mm Factor non-uniformity - LG - PMMA - 4cm - base 8.9 mm
Standard deviation: 0.166 Mean value: 0.243
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Efficiency - LG - PMMA - 5cm - base 8.9 mm Factor non-uniformity - LG - PMMA - 5¢m - base 8.9 mm
Standard deviation: 0.176 Mean value: 0.318
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Efficiency - LG - PMMA - 6¢cm - base 8.9 mm Factor non-uniformity - LG - PMMA - 6¢cm - base 8.9 mm
Standard deviation: 0.175 Mean value: 0.403




PDOOGOOOOO
PDOGOOOOO
PDOOOOOOO
00000000000
00000000000

00000000000
) 000000000

00000000000
00000000000

00000000000

00000000000

oa

Efficiency - LG - Air - 2cm - base 8.9 mm Factor non-uniformity - LG - AIR - 2cm - base 8.9 mm

1&_,Standard deviation: 0.181 Mean value: 0.170
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Efficiency - LG - Air - 3cm - base 8.9 mm
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Factor non-uniformity - LG - AIR - 3cm - base 8.9 mm
Standard deviation: 0.210 Mean value: 0.432
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Efficiency - LG - Air - 4cm - base 8.9 mm Factor non-uniformity - LG - AIR - 4cm - base 8.9 mm
Standard deviation: 0.145 Mean value: 0.429




Efficiency - LG - Air - 5cm - base 8.9 mm
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Factor non-uniformity - LG - AIR - 5cm - base 8.9 mm
Standard deviation: 0.160 Mean value: 0.586
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Efficiency - LG - Air - 6cm - base 8.9 mm Factor non-uniformity - LG - AIR - 6cm - base 8.9 mm
Standard deviation: 0.123 Mean value: 0.498
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Geometry 3 -- PMMA - 8.9mm
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Winstone cone
PMT 4.5



Winstone cone
PMT 4.5

Efficiency - LG - PMMA - 2cm - base round - 4.5 mm Factor non-uniformity - LG - PMMA - 2cm - base round - 4.5 mm
Standard deviation: 0.207 Mean value: 0.306
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Winstone cone

PMT 4.5
Efficiency - LG - PMMA - 3cm - base round - 4.5 mm Factor non-uniformity - LG - PMMA - 3cm - base round - 4.5 mm
15 Standard deviation: 0.201 Mean value: 0.413
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Winstone cone

PMT 4.5
Efficiency - LG - PMMA - 4cm - base round - 4.5 mm Factor non-uniformity - LG - PMMA - 4cm - base round - 4.5 mm

15 Standard deviation: 0.208 Mean value: 0.457
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Winstone cone
PMT 4.5

Efficiency - LG - PMMA - 5cm - base round - 4.5 mm Factor non-uniformity - LG - PMMA - 5¢cm - base round - 4.5 mm
Standard deviation: 0.126 Mean value: 0.423

15
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Winstone cone
PMT 4.5

Efficiency - LG - PMMA - 6cm - base round - 4.5 mm Factor non-uniformity - LG - PMMA - 6¢cm - base round - 4.5 mm
Standard deviation: 0.118 Mean value: 0.491




Efficiency - LG - Air - 2cm - base round - 4.5 mm
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Winstone cone
PMT 4.5

Factor non-uniformity - LG - Air - 2cm - base round - 4.5 mm
Standard deviation: 0.182 Mean value: 0.475
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Efficiency - LG - Air - 3cm - base round - 4.5 mm
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Winstone cone
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Standard deviation: 0.179
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Efficiency - LG - Air - 4cm - base round - 4.5 mm
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Winstone cone
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Factor non-uniformity - LG - Air - 4cm - base round - 4.5 mm
Mean value: 0.533
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Winstone cone
PMT 4.5

Efficiency - LG - Air - 5cm - base round - 4.5 mm Factor non-uniformity - LG - Air - 5cm - base round - 4.5 mm
Standard deviation: 0.143 Mean value: 0.532




Winstone cone
PMT 4.5

Efficiency - LG - Air - 6cm - base round - 4.5 mm Factor non-uniformity - LG - Air - 6cm - base round - 4.5 mm
Standard deviation: 0.140 Mean value: 0.472

0.9910.731
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Geometry 4 -- PMMA - WC
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Winstone cone
PMT 11mm
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Efficiency - LG - PMMA - 2cm - base round - 11. mm

0.3600.3720.347 0.388 0.4210.4330.385 0.326 0.350 0.3390.310
0.3220.358 0.423 0.370 0.394 0.3590.336 0.415 0.296 0.3490.294
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Winstone cone
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Factor non-uniformity - LG - PMMA - 2cm - base round - 11. mm
Standard deviation: 0.097 Mean value: 0.748
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Efficiency - LG - PMMA - 3cm - base round - 11. mm
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0.3940.378 0.386 0.348 0.340 0.3720.400 0.391 0.367 0.280 0.321
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0.4630.405 0.355 0.403 0.396 0.429 0.359 0.341 0.383 0.305 0.366

0.349 0.3410.427 0.414 0.426 0.3710.470 0.321 0.359 0.344 0.327
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Winstone cone
PMT 11

Standard deviation: 0.094
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Factor non-uniformity - LG - PMMA - 3cm - base round - 11. mm
Mean value: 0.702
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Efficiency - LG - PMMA - 4cm - base round - 11. mm
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Winstone cone
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Factor non-uniformity - LG - PMMA - 4cm - base round - 11. mm
Standard deviation: 0.092

Mean value: 0.754
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Winstone cone

PMT 11
Efficiency - LG - PMMA - 5cm - base round - 11. mm Factor non-uniformity - LG - PMMA - 5cm - base round - 11. mm
Standard deviation: 0.093 Mean value: 0.702
15 15— 1
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Efficiency - LG - PMMA - 6cm - base round - 11. mm

0.364 0.388

Winstone cone
PMT 11

Factor

Standard deviation: 0.099

non-uniformity - LG - PMMA - 6cm - base round - 11. mm
Mean value: 0.719
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Efficiency - LG - Air - 2cm - base round - 11. mm
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Winstone cone
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Factor non-uniformity - LG - Air - 2cm - base round - 11. mm
Standard deviation: 0.123

Mean value: 0.687
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Efficiency - LG - Air - 3cm - base round - 11. mm
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Winstone cone
PMT 11
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Factor non-uniformity - LG - Air - 3cm - base round - 11. mm
Standard deviation: 0.100 Mean value: 0.664
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Efficiency - LG - Air - 4cm - base round - 11. mm
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Factor non-uniformity - LG - Air - 4cm - base round - 11. mm
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Winstone cone
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Efficiency - LG - Air - 6cm - base round - 11. mm

0.35

0.3

0.25

0.2

0.15

0.1

0.05

-15 -10 -5 0 5 10

Winstone cone
PMT 11

-10

-15

Factor non-uniformity - LG - Air - 6cm - base round - 11. mm
Standard deviation: 0.112 Mean value: 0.676

15 —1
0.903 m
L —0.9
0.9620.766
10— e
0.9980.787 0.799 '
5 0.8280.819 0.854 0.769 m

0.821 0.753

06-7750.943

-5

0.784 0.797 0.895
0.886
.000
0.763 0.753

0.956

-15 -10 -5 0 S 10 15



e

FISH TAIL
PMT 4.5



0.089 0.091

0.090 0.0800.1060.105

0.108 0.0820.099 0.097

0.096 0.0780.105 0.107

0.0800.0820.080

______ —

Efficiency - LG - PMMA - 2cm - base round - 4.5 mm

0.1

0.08

0.06

0.04

0.02

FISH TAIL
PMT 4.5

Factor non-uniformity - LG - PMMA - 2cm - base round - 4.5 mm
Standard deviation: 0.256

0.829 0.839

0.838 0.746 0.9820.969

1.0000.7570.918 0.897

0.8930.727 0.974 0.991

0.738 0.7620.746

Mean value: 0.401




______ —

Efficiency - LG - PMMA - 3cm - base round - 4.5 mm

0.0950.083

0.087 0.084 0.080 0.092 0.096

0.0920.090

0.082 0.098 0.085 0.081 0.088

0.076 0.078 0.084 0.099 0.081

-15
-15 -10 -5 0 5

0.1

0.08

0.06

0.04

0.02

10

FISH TAIL
PMT 4.5

Factor non-uniformity - LG - PMMA - 3cm - base round - 4.5 mm
Standard deviation: 0.175 Mean value: 0.565

0.8810.770

0.8100.7790.749 0.8550.894

0.860 0.838

0.767 0.917 0.7910.756 0.818

0.708 0.726 0.786 0.9210.754



FISH TAIL
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Efficiency - LG - Air - 3cm - base round - 4.5 mm
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FISH TAIL
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FISH TAIL
PMT 4.5
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Efficiency - LG - PMMA - 2cm - 22x22 - 18. mm
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Efficiency - LG - PMMA - 4cm - 22x22 - 18. mm Factor non-uniformity - LG - PMMA - 4cm - 22x22 - 18. mm
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Efficiency - LG - AIR - 3cm - 22x22 - 18. mm Factor non-uniformity - LG - Air - 3cm - 22x22 - 18. mm
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PMTRad = 4.5 mm
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FISH TAIL
PMT 4.5
Efficiency - LG - PMMA - 2cm - base round - 4.5 mm Factor non-uniformity - LG - PMMA - 2cm - base round - 4.5 mm
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Efficiency - LG - PMMA - 3cm - base round - 4.5 mm
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Efficiency - LG - PMMA - 4cm - base round - 4.5 mm

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

FISH TAIL
PMT 4.5

Factor non-uniformity - LG - PMMA - 4cm - base round - 4.5 mm
Standard deviation: 0.208 Mean value: 0.257

0.6610.770

-5

1
-15

-10



Efficiency - LG - PMMA - 5cm - base round - 4.5 mm

FISH TAIL
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FISH TAIL
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Efficiency - LG - PMMA - 6cm - base round - 4.5 mm Factor non-uniformity - LG - PMMA - 6¢cm - base round - 4.5 mm
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FISH TAIL
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Efficiency - LG - Air - 4cm - base round - 4.5 mm Factor non-uniformity - LG - Air - 4cm - base round - 4.5 mm
Standard deviation: 0.184 Mean value: 0.369

0.8770.658




FISH TAIL
PMT 4.5

Efficiency - LG - Air - 5cm - base round - 4.5 mm Factor non-uniformity - LG - Air - 5cm - base round - 4.5 mm
Standard deviation: 0.123 Mean value: 0.239




FISH TAIL
PMT 4.5

Efficiency - LG - Air - 6cm - base round - 4.5 mm Factor non-uniformity - LG - Air - 6cm - base round - 4.5 mm
Standard deviation: 0.184 Mean value: 0.393




Light Source

Solid Angle

VARY?

LG







Efficiency - LG - PMMA - 2cm - 22x22 - 18. mm Factor non-uniformity - LG - PMMA - 2cm - 22x22 - 18. mm
Mean value: 0.109

0.233 0.227 0.234 0.203 0.743 0.723 0.748 0.646

0.198 0.314 0.308 0.252 0.254 0.632 1.000 0.983 0.803 0.808

0.266 0.273 0.295 0.235 . 0.850 0.872 0.941 0.749

0.197 0.250 0.254 0.195 0.628 0.797 0.810 0.623




Efficiency - LG - PMMA - 3cm - 22x22 - 18. mm Factor non-uniformity - LG - PMMA - 3cm - 22x22 - 18. mm
Mean value: 0.227

0.661 0.637

0.637 0.688 0.603 1.000 0.741 0.747 0.650

0.612 0.725 0.732 0.788 0.775 0.616 0.612

0.741 0.719 0.839

0.608 0.749 0.738 0.674 0.712




Efficiency - LG - PMMA - 4cm - 22x22 - 18. mm Factor non-uniformity - LG - PMMA - 4cm - 22x22 - 18. mm
Mean value: 0.375

0.776 0.672 0.661
0.652 0.711 0.929 .0.765 0.711 0.771
0.667 0.827 0.898 0.988 0.815 0.857 0.758

0.684 0.755 0.874 0.914 0.907 0.903 0.885 0.784 0.704

0.688 0.832 0.896 1.000 0.913 0.964 0.727.0.723

0.664 0.692 0.895 0.810 0.937 0.917 0.924 0.805 0.701

0.716 0.724 0.964 0.873 0.929

0.672 0.810 0.712 0.760 0.725 0.686

0.667 0.757 0.660 0.766 0.656




Efficiency - LG - PMMA - 5cm - 22x22 - 18. mm Factor non-uniformity - LG - PMMA - 5cm - 22x22 - 18. mm
Mean value: 0.420

0.754 0.715
0.680 0.702 0.743
0.770 0.880 .
0.692 0.677 0.848 0.759 0.811 0.793 0.822 0.755 0.824 0.758
0.779 0.651 0.664 0.909 0.743 0.770 0.763 0.876 0.692 0.850 0.774

0.739 0.744 0.886 0.830 0.904 0.721 0.804 0.761 0.782 0.824

0.675 0.748 0.820 0.714 0.675 .0.687 0.791

0.658 0.739 0.925 0.740 0.944 0.820 0.759 0.714 0.856

0.699 0.810 1.000 0.888 0.756 0.659

0.650 0.773 0.784 0.835 0.676




Efficiency - LG - PMMA - 6cm - 22x22 - 18. mm Factor non-uniformity - LG - PMMA - 6¢cm - 22x22 - 18. mm
Mean value: 0.471

0.3

0.25

0.694 0.747

0.799 0.664 0.760 0.687 0.695 0.739 0.696
0.2 0.672 0.679 1.000 0.656 0.666 0.711
0.667 0.680 .0.674 0.859 0.665 0.785 0.654 0.887
0.774 0.872 0.797 0.809 0.885 0.786 0.799 0.783
0.15 0.758 0.699 0.691 0.896 0.802 0.728
0.703 0.735 0.776 0.806 0.801
0.798 0.716 0.706 0.772 0.655
0.776 0.650 0.793 0.712 0.711 0.715

0.658 0.652

0.730 0.701 0.661

0.05




Efficiency - LG - Air - 2cm - 22x22 - 18. mm Factor non-uniformity - LG - Air - 2cm - 22x22 - 18. mm

Mean value: 0.198

0.110 0.116 0.122 0.728 0.768 0.808

0.092 0.102 0.125 0.102 0.127 0.093 0.609 0.678 0.830 0.673 0.843 0.617

0.122 0.127 0.112 0.151 0.139 . 0.807 0.839 0.745 1.000 0.922

0.113 0.116 0.135 0.114 0.109 0.099 0.749 0.769 0.894 0.757 0.720 0.659

0.094 0.102 0.135 0.124 0.144 0.623 0.678 0.896 0.822 0.956

0.106 0.121 0.117 0.097 " 0.700 0.799 0.774 0.643




Efficiency - LG - Air - 3cm - 22x22 - 18. mm

0.14

0.12

0.08

0.06

0.04

0.02

Factor non-uniformity - LG - Air - 3cm - 22x22 - 18. mm
Mean value: 0.462

0.798 0.703 0.705

0.808 0.723
0.946 0.756 0.801 0.701 0.681

0.853 0.893 0.973 0.783 0.898 0.715 0.886 0.679 0.766 0.728

0.740 .0.703 0.806 0.761
0.756 0.704 0.774 0.915 0.774 0.752 0.897 0.848

0.891 0.698 0.718 0.999 .0.906 0.776 0.862 0.704 0.734

0.878 0.907 0.671 0.695 0.954 0.730 0.865 0.725 0.829

0.806 0.656 0.888 0.668 0.878 0.840 0.743 0.837 0.869 0.777

0.706 0.815 0.893 1.000 0.888 0.723 0.821 0.681 0.779
0.734 0.758 0.863 0.802 0.706 0.853 0.659




Efficiency - LG - Air - 4cm - 22x22 - 18. mm Factor non-uniformity - LG - Air - 4cm - 22x22 - 18. mm
Mean value: 0.477

0.706

0.724 1.000 0.859 0.909 0.785

0.727 0.825 0.762 0.703
0.718 0.765 0.744

0.713 0.753

0.879 0.768

0.798 0.750




Efficiency - LG - Air - 5cm - 22x22 - 18. mm Factor non-uniformity - LG - Air - 5cm - 22x22 - 18. mm
Mean value: 0.527

0.761

0.816 0.757

0.747
0.720 0.731




Efficiency - LG - Air - 6cm - 22x22 - 18. mm

0.14

0.12

0.1

0.08

0.06

0.04

0.02

Factor non-uniformity - LG - Air - 6cm - 22x22 - 18. mm

0,788 0.654 0.712

0.670 0.670

D.733 0.687

0.746 0.683

0.657 0.795 0.679
0.809 0.711 0.687
0.691 0.829

0.762 0.736 0.835 0.653

0.9 -0.695

0.774 0.678 0.713 0.788

0.657 0.673

0.686

0.854

Mean value: 0.615

0.794 0.707

0.656 0.834

0.761 0.650 0.668

0.765

0.759

0.860 0.912 0.796 . 0.710

0.808 0.666

0.661 0.738
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30.3740.447 0.503 0.437 0.478 0.413 0.361 0.365

Factor non-uniformity - LG - PMMA - 2cm - base 18. mm
Mean value: 0.638

—/1

P
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R
-re e

).636 0.855 0.8110.8380.8100.9800.7690.746 0.651(
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Factor non-uniformity - LG - AIR - 2cm - base 18. mm
Mean value: 0.606

0.4 —/1

0.35

0.3

0.15

0.1

0.05




Efficiency - LG - PMMA - 2cm - base 8.9 mm Factor non-uniformity - LG - PMMA - 2cm - base 8.9 mm
Mean value: 0.318

0.196 0.1910.2450.147 0.799 0.7811.000 0.601

0.1630.1780.1860.165 : 0.668 0.727 0.7610.673




Factor non-uniformity - LG - AIR - 2cm - base 8.9 mm
Mean value: 0.467

0.0840.079 0.1120.0850.1100.073

.
’

0.0770.074 ).0700.070 0.6890.655
0.0760.077 )66 0.( 0.65¢ » 0.6770.683

0.077
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Efficiency - LG - PMMA - 2cm - base 8.9 mm

Factor non-uniformity - LG - PMMA - 2cm - base 8.9 mm

.6200.631

.0000.722

Mean value: 0.082
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Efficiency - LG - Air - 2cm - base 8.9 mm

Factor non-uniformity - LG - AIR - 2cm - base 8.9 mm

).7140.776 0.742

.0000.645 0.756

Mean value: 0.170




G4VSolid® coneS = new G4Paraboloid
("aPara”, 0.5°PLEX_depth,PMT_radius,
0.5"sgrt(2) (Iguide_edge- 2.0 airGap));

Winstone cone
PMT 4.5

Efficiency - LG - PMMA -2cm - base round - 4.5 mm Factor non-uniformity - LG - PMMA - 2cm - base round - 4.5 mm
Mean value: 0.306

0.9500.8090.807

0.9200.905 1.0000.563

0.6130.7190.751

| 1 H




Winstone cone
PMT 4.5

Efficiency - LG - Air - 2cm - base round - 4.5 mm

15

).058 0.049
10 | 0.06

-

10.04

).0620.052 0.048 0.04: ). ( 0.049 0.(
_1 5 [ (-

-15 -10 10

Factor non-uniformity - LG - Air - 2cm - base round - 4.5 mm

15
.0000.643 0.817

10 0.810
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G4VSolid® coneS = new G4Paraboloid
("aPara”, 0.5°PLEX_depth,PMT_radius,
0.5"sgrt(2) (Iguide_edge- 2.0 airGap));

FISH TAIL
PMT 4.5

Efficiency - LG - PMMA -2cm - base round - 4.5 mm Factor non-uniformity - LG - PMMA - 2cm - base round - 4.5 mm
Mean value: 0.401

.0610.089 0.0910.065

0.0690.090 0.0800.106 0.1050.065




FISH TAIL
PMT 4.5

Efficiency - LG - Air - 2cm - base round - 4.5 mm Factor non-uniformity - LG - Air - 2cm - base round - 4.5 mm
Mean value: 0.554

0.053

0.044 lif",'_"fl'.*;f!-;f! 390.045 ' ;_‘[j|_r_‘;’j!?,‘f|;_'[‘;_r_‘;j:;‘-,;i.:'_':@ 0.670
| |
0.0610.048 0.904 ’0.712







Efficiency - LG - PMMA - 2cm - 22x22 - 18. mm Factor non-uniformity - LG - PMMA - 2cm - 22x22 - 18. mm
Mean value: 0.109




Efficiency - LG - Air - 2cm - 22x22 - 18. mm Factor non-uniformity - LG - Air - 2cm - 22x22 - 18. mm
Mean value: 0.198
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Fiber 1 Energy Deposition

Fiber 2 Energy Deposition
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Fiber 1 Number of photons that reached PMT1
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Fiber 2 Number of photons that reached PMT2
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Fiber 1 Number of photons that reached PMT1

Fiber 2 Number of photons that reached PMT2
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poOnBLLUNXCA — Aollenline

graph1> ( fiberEdep1,
filbereEdep?2);

fibereEdep2~——T

fEdepAbso%er%‘Tos

graph2> (fEdepAbsor
ber1, fiberEdep?2);
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graph3> ( fiberEdep1,
“  fEdepAbsorber2);
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graph4> ( fEdepAbsor
ber1, fEdepAbsorber?);
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Mirror SpaCal - middle - e - 10GeV
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Nphot

Mirror SpaCal - middle - gamma - 10GeV
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Mirror SpaCal - middle - e - 10GeV
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Pacno3HaBaHne a/1eKTPOHOB 1 MMOHOB ¢ NomMoLLblo Moayns SpaCal ¢ 3epKanbHbIM CITOEM.

Pacrnono>xeHne 3epkana: cepeanHa —15cm/15cm.

Bbinio 6poweHo 5000 nepBUYHbIX 3NEKTPOHOB N NMOHOB ¢ 3Hepruen 10 3B.
Touka Bxoga 4yacTtuubl pasbirpaHa paBHomMepHo oT -1,5 cM oo 1,5 cM B NJIOCKOCTU XY.
KpacHble TOUKIN: SHEProBblAENEHNE N ONTUYECKNE (POTOHLI A0 3epKana;
CuHMe ToYKKN: SHEProBbIgeNIEHNE U oNTUYecke AOTOHbI MOCe 3epKana.
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Mirror SpaCal - middle - 10GeV
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